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EXECUTIVE SUMMARY 

One of the Remedial InvestigationlFeasibility Study (RI/FS) identified 
operable units, known as Operable Unit (OU) 4 ,  at the Fernald Environmental 
Management Project (FEMP) includes the two K-65 silos (Silos 1 and 2 ) ,  the 
metal oxide silo (Silo 3), empty Silo 4, and the soils that surround these 
waste storage silos. A 1991 Removal Site Evaluation (RSE) was generated by 
the Department of Energy (DOE) consistent with 40 CFR 300.410 and it was 
judged by the DOE-FN, as the lead agetwy at the FEMP, that no removal actions 
were necessary to remediate Silo 3 prior to final remediation. 

However, DOE-FN assessed that there were sufficient radiological concerns 
from an "as low as reasonably achievable" (ALARA) and DOE Best Management 
Practices (BMP) standpoint to warrant 1 imited additional preventative 
measures at the silo. During a December 10, 1991 Silo 3 dome inspection, 
structural deterioration of the dust collector sidewalls was observed. DOE- 
FN, as the lead agency, found that a removal action t o  remove the dust 
collector and to seal the resultant openings was prudent. The DOE-FN deemed 
that the threat of airborne release of fugitive metal oxide dust required an 
expedited removal act ion pursuant to the EPA Superfund Removal Procedures, 
OSWER Directive 9360.0-036. 

In accordance with the requirements o f  the Amended Consent Agreement, under 
CERCLA 120 and 106(a), between the DOE-FN and the United States Environmental 
Protection Agency (U.S. EPA), the Silo 3 Removal Action was implemented to 
protect human health and the environment from the imminent threat of an 
airborne release of metal oxide dust from Silo 3. Though this Removal Action 
was not formally called an emergency, it was considered an "expedited" 
Removal Action. Planning and scheduling activities began on December 12, 
1991. This Removal Action was initiated on December 20, 1991. Planned work 
activities insured that all penetrations through the dome were immediately 
covered with temporary seals until a permanent cap or gasketed steel plate 
was installed. Removal of the dust collector and permanent sealing of all 
obvious open pathways was completed on January 8, 1992. 

The waste generated from the Removal Action was containerized and managed in 
accordance with project management procedures, and in a manner consistent 
with Resource Conservation and Recovery Act (RCRA) regulations, which were 
determined to be relevant and appropriate requirements. The material was 
stored in a controlled holding area, until the final determination was made. 
The waste generated by this Removal Action was characterized as non-hazardous 
by a RCRA waste determination. The Silo 3 Removal Action is considered 
complete. Shipment of the waste resulting from this Removal Action to an 
approved off-site disposal facility was initiated on October 9, 1992. The 
remaining waste will be shipped offsite for disposal in accordance with the 
offsite shipment schedule, which is based on site priorities. 

i i  
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OVERVIEW 

Silo 3 is a large concrete structure that was built in 1952, which contains 
the residues from the extraction o f  uranium from ores at the Fernald 
Environmental Management Project (FEMP) , formally known as the Feed Materials 
Production Center (FMPC). The residues in Silo 3 are dry solid product 
oxides of metals originally present in the ore concentrate. The Silo 3 
residues were heat dried (calcined) at the FMPC refinery and air conveyed to 
the silo. A dust collector, located on the center manway, was used to 
separate the solids from the air stream. 

Process information indicated that hazardous constituents, as defined by 
RCRA, were not stored in Silo 3. The calcined residues, located in Silo 3, 
contain radionucl ides and naturally-occurring heavy metal constituents as 
indicated by the results of sampling and analyses (see Attachment A). 

The residues that exist in Silo 3 are defined as by-product material and are 
therefore excluded from RCRA regulations under 40 CFR 261.4(a) (4). The heavy 
metals observed from analytical results (Attachment A) of uranium ore are in 
fact native constituents of the ore deposits themselves. Process knowledge 
indicates that native constituents (impurities) of the ore varied in 

and Australia) that supplied uranium ore-to the FEMP. When the uranium ore-- 
was processed, these impurities were liberated from the uranium ore matrix 
and collected as a cold metal oxide residue. The cold metal oxide residues 
that were removed from the dust .collector are (based on process knowledge) 
the same as those found in the contents of Silo 3. Therefore, since the dust 
collector residue is a by-product material, then the waste generated by the 
Silo 3 Removal Action is also categorically excluded from RCRA regulations 
under 40 CFR 261.4(a)(4). 

1 

~ - ~~ compo-sition due to the different geological regions (e.g. the Belgian Congo 
- 

Concerned about a potential release of cold metal oxide dust, a Removal Site 
Evaluation (RSE) was prepared to support DOE-FN in making an assessment of 
the potential threat of release of Silo 3 contents. The DOE-FN judged that 
a removal act ion was unnecessary prior to final remed'i at i on. However, DOE-FN 
did determine that there were sufficient radiological concerns from an ALARA 
and DOE Best Management Practices (BMP) standpoint to warrant the 
implementation of limited additional preventative measures at the silo which 
included removing the dust collector to reduce the potential for silo dome 
fail ure. 

During the preparation of the BMP Work Plan, a visual inspection of the dust 
collector was made. Upon the identification of the deteriorating condition 
of the dust collector itself, DOE-FN deemed that a removal action to remove 
the dust collector and to seal the resultant openings was imperative. As a 
result, DOE-FN issued an Action Memorandum on December 13, 1991 to the 
operating contractor to immediately expedite the Silo 3 Removal Action. 

1 



43.44 
FINAL REPORT - REV. 0 
SILO 3 REMOVAL ACTION 

February 19, 1993 

The Silo 3 Removal Action Work Scope for the construction contractor 
(Attachment B) identified the Removal Action objectives. On completion o f  
Safety and Risk Assessments, a task-specific Health and Safety Plan was 
prepared to protect personnel during the implementation o f  the Removal 
Action. The U.S. EPA conditionally approved the implementation o f  the Silo 
3 Removal Action on December 20, 1991. The BMP Work Plan for Silo 3 was 
prepared in parallel with the Silo 3 Removal Action Work Scope and in 
accordance with the Amended Consent Agreement. The BMP Work Plan was 
submitted to DOE-FN on January 6, 1992 and subsequently approved. 

All waste generated by the Removal Action was handled and managed in a manner 
consistent with RCRA regulations as relevant and appropriate requirements and 
in accordance with project management procedures. The loose material in the 
dust collector was removed by High Efficiency Particulate Air (HEPA) 
vacuuming, and then placed in DOT 7A, Type A shipping containers (a.k.a. 
white metal boxes). The dust collector itself was stabilized, removed as a 
single unit, and placed i n  an Ocean Cargo (a.k.a. Sea-land) container. All 
of the remaining dust collector components and miscellaneous materials were 
removed and placed in the white metal boxes.  
A characterization of the waste generated by this Removal Action was 
performed prior to shipment for off-site disposal. A hazardous waste 
determination was made using sampling and analysis data and process 
knowledge. The results of the RCRA waste determination characterized this 
waste as non-hazardous. 

2 
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SILO 3 REMOVAL ACTION IMPLEMENTATION 

This Removal Action was conducted pursuant to the Amended Consent Agreement, 
under CERCLA 120 and 106(a) , between the DOE and the U .S. €PA. Though this 
Removal Action was not formally called an emergency removal action, it was 
implemented as an emergency and was informally referred to as an "expedited" 
Removal Act i on. 

Initi,ally, after reviewing the Silo-3 RSE, DOE-FN, as the lead agency, issued 
an Action Memorandum on October 3, 1991 requesting implementation of the 
following DOE BMP steps: 

0 dust collector removal to reduce potenti a1 for structural failure 
and subsequent fugitive dust emission; 

0 silo weatherproofing; 

0 structural monitoring for silo stability; and 

0 seal obvious pathways o f  potential radon release. 

However,-once-the-dust- col 1 ector-deter-i orat i on-was-obs-erved and the urgency 
o f  a removal action was identified, the Silo 3 Removal Action Work Scope- ~ 

(Attachment 8) was prepared and immediately approved by DOE-FN. As a result 
of the implementation of the Silo 3 Removal Action, the scope of the BMP Work 
Plan was revised to exclude the work identified to be performed under the 
Silo 3 Removal Action. Due to the expediency of this Removal Action, a 
specific Applicable or Relevant and Appropriate Requirements (ARARs) 1 ist was 
not produced for the Silo 3 Removal Action, however, draft ARARs do exist for 
OU 4 and were used to the fullest extent practical as a guidance for waste 
management practices. 

Management and control of the waste generated was implemented in accordance 
with the FEMP radiological and RCRA waste management practices. RCRA waste 
management practices included the following: waste handl ing and collection, 
containerization, labeling, and temporary storage in a controlled holding 
area until a hazardous waste determination was made; use of personnel 
protective equipment; adherence to ALARA practices; HEPA-filtration of dust 
and residues that contain radionuclides; spill protection around the 
containers used for disposal; use of DOT approved containers (e.g. white 
metal boxes and Sea-land containers); waste identification as non-hazardous 

. prior to off-site disposal; and off-site disposal of waste according to site 
disposal procedures, as well as, federal and state regulations. 

Project management procedures included the adherence to the Silo 3 Removal 
Action Work Scope, project scheduling and planning, verification and site 
safety requirements. Due to ALARA concerns over excessive handl ing, 

- _ ~ _ _ _  ~- - 
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personnel exposure, and rinseate generation from the decontamination process, 
the dust collector was placed entirely intact within a Sea-land container in 
preparation for shipment off-site. Regulatory concerns were considered by 
following or implementing the following: RCRA waste management procedures, 
the Safety Assessment, the draft OU 4 ARAR list as guidance, the Risk 
Assessment, the Operational Readiness Review (ORR), a NEPA document, a task- 
specific Health and Safety Plan, and the training requirements that were 
required to perform the activities outlined in the work scope of the Silo 3 
Removal Action. - -  

A Material Evaluation Form (MEF) (Attachment C) was generated to support the 
characterization of the waste. Actual field activities of the Silo 3 Removal 
Action included removing the loose residue inside the Silo 3 dust collector 
by HEPA vacuuming, encapsulating the exterior of the dust collector with foam 
insulation for stability, removing the dust collector structure and remaining 
components (e.g. electrical conduit), sealing of s i l o  penetrations to prevent 
airborne release, and RCRA approved storage o f  the generated waste until 
final disposition was determined. 

Field actions performed under the Silo 3 Removal Action were completed prior 
to issuing the BMP Work Plan, and therefore, are not included in the BMP Work 
Plan. Note that the BMP Work Plan was conditionally approved by DOE-FN in 
mid January 1992, subsequent to the completion of the Removal Action. 

4 

7 .-. , . 



FINAL REPORT - REV. 0 ’ 

SILO 3 REMOVAL ACTION 
February 19, 1993 

SAMPLING AND ANALYSIS 

The heavy metals observed in uranium ore are the native constituents of the 
ore deposits themselves. These impurities are the naturally-occurring heavy 
metal components (observed by the 1989 sampling activities) that were removed 
during the processing of uranium ore and collected in Silo 3 as cold metal 
oxide residue. Silo 3 contents are ‘defined as by-product material and 
excluded from RCRA regulations under 40 CFR 261.4(a)(4). These same residues 
were removed from the dust collector during the Silo 3 Removal Action. Thus, 
the dust collector residues are considered by-product material and excluded 
from RCRA regulations under 40 CFR 261.4(a) (4) as well. 

Process knowledge and analytical data were used to characterize the waste 
generated by the Removal Action. A NON-RCRA determination was made on the 
generated waste, which based on visual observation and process knowledge, is 
contaminated with Silo 3 residue. Analytical results of Silo 3 residue 
yielded results with measurable concentrations of heavy metals (see 
Attachment A). Measurable concentrations of uranium, radium, thorium, and 
lead (Pb-210) were also observed in the samples. Note that the presence of 
radioactive lead (Pb 210) and stable lead (Pb-206), by-products of uranium 
decay, are indicative o f  the naturally-occurring constituents that were 

pp-liberated _from the uranium ore by processing and measured analytically during 
the sampling activities. - -- . 

All sampling and analyses were performed in accordance with FEMP policy and 
procedures, in compliance with the Proposed Amended Consent Decree with OEPA 
and the FEMP Federal Facilities Compliance Agreement. 

5 
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HEALTH AND SAFETY PLAN 

Based on the results of Safety and Risk Assessments, a task-specific Health 
and Safety Plan was designed to prepare and protect personnel from excessive 
exposure to both the penetrating radiation and any air borne particulate 
found in the vicinity of Silo 3 .  Al? work was governed by a Radiation Work 
Permit that defines the allowable conditions. 

An Exclusion Zone was established to dmark the area of high potential hazard 
from physical or chemical dangers. As regulated by OSHA 29 CFR 1910.120, 
access to the Exclusion Zone was restricted by Radiological Safety to trained 
and certified employees. Personnel stay-times in the Exclusion Zone were 
controlled by radiological safety procedures to ensure that personnel did not 
exceed the site administrative exposure control level of 150 mrem/week. 

Contamination surveys were a1 so performed on potentially contaminated systems 
to confirm that proper radiological postings and proper protective clothing 
was specified. Radiation surveys were conducted at the beginning of the work 
and intermittently on the dust collector during the Silo 3 Removal Action. 
Personnel were required to wear direct reading dosimeters and to monitor 
radiation exposure periodically. Particulate radionucl ides from the dust 
collector residue were prevented from becoming airborne by use of a HEPA- 
filtered portable vacuum. 

All field personnel involved in the actual work were trained in accordance 
with the general requirements of OSHA 29 CFR 1910.120 and the operating 
contractor, as well as, DOE-FN site requirements. 

6 
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QUALITY ASSURANCE PLAN 

The work activities associated with the Silo 3 Removal Action were verified 
in accordance with the ORR checklist. The Silo 3 Removal Action followed the 
overall quality assurance program at the FEMP which is described in the site 
Quality Assurance Plan, FMPC 2139. The Quality Assurance Plan is based on 
the criteria specified in ASME NQA-1, Federal EPA Guide1 ine QAMS-005/80 and . 
DOE Orders 5700.6 and 5400.1. Periodic surveillance reports performed by the 
FEMP Quality Assurance Department .verified that implementation of the Silo 3 
Removal Action complied with the Quality Assurance Plan. 

7 
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REGULATORY CONCERNS 

The contents of Silo 3 are exempt from RCRA regulation by the U.S. EPA in 40 
CFR 261.4(a)(4), which exclude by-product or source material as defined by 
the Atomic Energy Act of 1954, as amended, 42 USC 2011 et seq. (AEA), and 
clarified by 10 CFR 962, 52 FR 15937. The material stored in Silo 3 is a 
calcined metal oxide residue, produced by the extraction of uranium from ore, 
and therefore, meets the exclusion by definition. Based on visual 
observation and process knowledge, the dust collector is contaminated with 
Silo 3 residue. Therefore, since no other waste was disposed of in this 
silo, the waste that was generated from the Removal Action (i.e. the dust 
collector and associated components) was determined to be exempt from RCRA 
regulation as well. 

According to OAC 3745-51-03(A)(Z)(d), waste that are mixtures of source 
materi a1 , speci a1 nuclear materi a1 or by-product materi a1 and hazardous waste 
are regulated by OEPA for the hazardous portion only. Since the material 
stored in Silo 3 are residues resulting from the processing of uranium ores, 
and not mixtures of hazardous waste and process ores, they are excluded from 
regulation as hazardous waste. 

While the Ohio Environmental Protection Agency (OEPA) exempts by-product 
material as defined by the AEA from regulation as a hazardous waste, they do 
not exclude it from the definition of a solid waste. By-product material is 
expressly excluded from the definition of solid waste under federal law [40 
USC 6903 (27)], however, under OEPA these materials are regulated as a solid 
waste. Since the OEPA does not exclude this waste from the definition of 
solid waste, the Ohio Solid Waste rules are considered applicable ARARs 
governing solid waste disposal and long-term storage. 

Sol id and RCRA waste management practices were implemented throughout the 
activities associated with this Removal Action. Prior to off-site disposal, 
the waste was characterized as non-hazardous by a RCRA waste determination. 

8 
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NEPA DOCUMENTATION 

The amendments to Section D of  DOE'S NEPA Guidelines, published in the 
Federal Reqister on September 7, 1990, add classes of actions generally 
applicable to all DOE actions that normally do not require Environmental 
Assessments or Environmental Impact Statements. 

The amendments specifically list the following as types of actions that are 
i ncl uded : 

Removal actions under Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) (including those taken as 
final response actions and those taken before remedial action) and 
actions similar in scope under Resource Conservation and Recovery Act 
(RCRA) (including those taken as partial closure actions and those 
taken before corrective action). These activities could include, but 
are not limited to, the following: 

0 Removal of drums, barrels, tanks, or other bulk containers 
that contain or may contain substances identified within 

- ~ the definition of hazardous substances under section 
lOl(14)-of  CERCLA, or pollutants or contaminants as defined --- 
by section lOl(33) o f  CERCLA, or hazardous wastes under 40 
CFR part 261 where such actions would reduce the likelihood 
of spoilage, leakage, fire, explosion, or exposure to 
humans, animals, or the food chain. 

-~ - ~ -- 

0 Use of chemicals and other materials to retard the spread 
of the release or to mitigate its effects, where the use of 
such chemicals would reduce the spread of, or direct 
contact with, the contamination. 

The Silo 3 Removal Action was determined by DOE-FN'to meet the requirements 
of a categorical exclusion from further NEPA review and documentation. 

9 
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FUTURE ACTIVITIES 

The 6est.Management Plan for Silo 3 includes future planned work ac t iv i t i e s  
including monitoring the Silo 3 f o r  structural  s t a b i l i t y ,  weatherproofing t o  
retard further deterioration of the dome structure  ( t o  be performed i f  deemed 
necessary as a resul t  of structural  analysis) ,  erection of fencing around the 
s i l o  t o  r e s t r i c t  personnel access (completed November 20, 1992). I n  
addition, shipments of the waste result ing from the Removal Action t o  an 
approved of f -s i te  disposal f a c i l i t y  wi-11 continue until completed. 

10 
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CONCLUSION 

The "expedited" Silo 3 Removal Action successfully implemented an action to 
protect human health and the environment from a potential airborne release of 
radiologically contaminated material from a deteriorating dust collector in 
a timely manner. Project management procedures were followed and check1 ists 
were developed to aid the implementation of the Removal Action. These 
procedures included planning and design requirements, health and safety 
requirements, and quality assurance objectives. 

The waste generated from the Removal Action was containerized and managed in 
a manner consistent with RCRA regulations, which were determined to be 
relevant and appropriate requirements. Prior to waste characterization being 
completed, the waste was stored in a RCRA-approved controlled holding ar'ea. 
The waste generated from this Removal Action was determined to be NON-RCRA. 
The Silo 3 Removal Action is considered complete. In accordance with all 
applicable regulations, waste shipments of the material generated from the 
Silo 3 Removal Action were initiated on October 9, 1992. The remaining waste 
will be shipped offsite for disposal in accordance with the offsite shipment 
schedule, which i s  based on site priorities. 

-Future-pl anned-work-activ-ities-incl ude monitorig Si1 o 3 for structural 
stability, weatherproofing the silo to retard f u r t h e r d e t e T i 6 E t i o R f - t h e F * ^  
concrete structure (to be performed if deemed necessary as a result of 
structural analysis), erection of fencing around the silo to restrict 
personnel access (completed on November 20, 1992), and completion of the 
shipment of waste resulting from the Removal Action to an off-site disposal 
location. The remaining Silo 3 structure, contents and any associated 
equipment will be dispositioned later, as part of the final remediation of 
OU4. 

11 
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REFERENCES 

o f  the documents associated with the Silo 3 Removal Action have been 
in the FEMP Administrative Record. Attachment D lists these documents 
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ATTACHMENT A - ANALYTICAL RESULTS FOR SILO 3 RESIDUE 

Note: The a n a l y t i c a l  da ta  t h a t  f o l l o w s  i s  f r o m  t h e  DOE-FN I n t e r n a l  
D r a f t  CERCLA/RCRA UNIT 4 Remedial I n v e s t i g a t i o n  ( R I )  Report, 

J dated Novernber/Decernber 1992. Once approved by t h e  DOE-FN, t h i s  
document w i l l  be submi t ted t o  the  U.S. EPA and t h e  OEPA f o r  
rev iew and approval .  A t  t h e  t ime  o f  t r a n s m i t t a l ,  a copy w i l l  be 
p laced i n  the  FEMP A d m i n i s t r a t i v e  Record. 

. 
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Denotes possible false negative, 
positive value is greacer than the CRDL. 

i. e. the reported non- 

Denotes calculated t o t a l  uranium value from uranium isotopic 
resui ts  does nor; agree within 20% of the reponed  uranium 
resu i t s .  

Denotes calculated enrichment of uranium 235 outside of 
acceptance limits. 

Denotes ca lculated uranium 234/uranium 23s ratio is  
outside of acceptance limits- 

Denotes anaiyte present, reported value may not b e  
accurate or precise. 

Denotes m a t r i x  spike  recovery out of bounaed limit. 

Denotes that the results are unusable. 
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Radiological Validation Qualifiers for OU4 - 12/08/92 
, 44 44 
I SAMPLE SUFFIX RADIONUCLIDE RESULTS 2-SIGMA UNITS Q5 I 

i 
i 

I 
I 100097 AC-227 523 +, 66 Pci/g 
I 100097 PA-231 521 2 88 pCi/g J 1 

1 I 100097 PB-210 2437 f 345 pCi/g 
1 1 100097 RA-224 453 2 40 pCi/g - 
1 I 100097 RA-226 2589 2 152 pCi/g 
1 I 100097 RA-228 525 f 36 pCi/g - 

I 100097 TH-228 907 f 515 pCi/g J 1 
I 100097 TH-230 41911 f 13338 pCi/g J 1 
I 100097 TH-232 1451 f 685 pCi/g J 1 
I 100097 0-234 1935 2 284 pCi/g J 1 
I 100097 U-235/23 6 152 f 56 pCi/g J I .  
I 100097 U-238 2043 f 297 pCi/g CJ I 

1 I 100097 0-TOTAL 4040- - 2 549 u9/9 

- 
- 
- 

- 

\ 

I 1 
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Radiological Validation Qualifiers for OU4 - 11/25/92 

I SAHPLE SUFFIX RADIONUCLIDE RESULTS 2-SIGHA UNITS Q5 

AC-227 566 f 74 pCi/g - 
100098 PA-23 1 43 1 f 122 Pci/g J 
100098 PB-210 3674 f 520 Pci/g 
100098 RA-224 3 13 f 33 Pci/g 
100098 RA-226 445 1 f 261 Pci/g 
100098 RA-228 415 f 31 Pci/g - 
100098 TH-228 949 f 555 Pci/g 
100098 TH-230 65488 f 21564 Pci/g 
100098 TH-232 672 - f 466 Pci/g J 
100098 U-234 1600 f 229 Pci/g J 
100098 U-235/236 118 f 44 Pci/g J 

100098 U-TOTAL 3854 f 544 w i g  

100098 

- 
- 
- 
J 
J 

100098 U-238 1878 f 262 Pci/g CJ - 



Radiological Validation Qualifiers f o r  OU4 - 11/25/92 

1 SMPLE SUFFIX RADIONUCLIDE RESULTS 2-SICHA UNITS 45 

100099 AC-227 416 2 53 Pci/g 
100099 PA-231 40 1 f 83 Pci/g 
100099 PB-2 10 2221 f 268 Pci/g 
100099 RA-224 45 1 2 4 1  Pci/g 
100099 RA-226 2 192 2 291 Pci/g 
100099 RA-228 559 2 38 Pci/g 

100099 TH-230 33881 f 13110 Pci/g J 

100099 U-234 1618 5 242 Pci/g 
100099 U-235/236 117 f 4 8  Pci/g J 
100099 U-238 1649 2 246 Pci/g J 
100099 U - TOTAL 4305 f 557 

.r - 
- - - 

100099 TH-228 < 754 PCi/!3 D J  

100099 TH-232 < 754 PCi/f3 D J  
J 

I 

, 



' Radiological Validation Qualifiers f o r  OU4 - 11/25/92 

SAHPLE SUFFIX RADIONUCLIDE RESULTS 2-SIGUA UNITS Q5 

100100 AC-227 234 f 29 Pci/g - 
100100 PA-231 266 f 38 Pci/g 
100100 PB-2 10 454 f 65 Pci/g 
100100 RA-224 64 2 7  Pci/g 
100100 RA-226 467 f 28 Pci/g 
100100 RA-228 82 f 6  Pci/g 
100100 TH-228 554 f 375 Pci/g J 
100100 TH-230 21010 f 2823 Pci/g J 
100100 TH-232 815 . f 452 Pci/g J 
100100 U-234 3 48 f 96 PCi/f3 

100100 U-238 320 f 92 Pci/g J 

J - 
- - - 

J 
100100 U-235/236 < 63 Pci/g DJ 

100100 U-TOTAL 738 f 108 - 



Radiological Validation Qualifiers for OU4 - 11/25/92 

SAHPLE SUFFIX RADIONUCLIDE RESULTS 2-SICHA UNITS QS 
- 100101 AC-227 1363 f 182 Pci/g 

100 10 1 PA-23 1 < 547 Pci/g 
iooioi PB-210 ’ 6427 2 918 Pci/g 
100101 RA-224 2 13 f 32 Pci/g 

RA-226 6435 f 381 Pci/g 
Pci/g 

100101 
100101 RA-228 < 77 
100101 TH-228 < 718 Pci/g DJ 
100101 TH-230 71650 2 27375 Pci/g J 
100101 TH-232 911 f 655 Pci/g J 
100101 U-23 4 1524 - f 229 Pci/g 
100101 U-235/236 127 f 49 Pci/g 
100101 U-238 1600 238 Pci/g 
100101 U-TOTAL 2595 f 600 W g  

DJ - - - 
D 

J 
3 
CJ - 

2 2  



Radiological Validation Qualifiers for OU4 - 11/25/92 

S M P L E  SUFFIX RADIONUCLIDE RESULTS 2-SIGHA UNITS 45 
100102 AC-227 534 f 68 pCi/g - 
100102 PA-23 1 556 f 111 Pci/g 
100102 PB-210 2493 f 354 PCi/I3 
100102 RA-224 295 k 32 Pci/g 
100102 RA-226 3073 f 180 Pci/g 
100102 RA-228 392 f 29 Pci/g 
100102 TH-228 459 f 286 Pci/g J 
100102 TH-230 40968 f 10732 Pci/g J 
100102 TH-232 411 - f 272 Pci/g 
100102 U-234 1467 f 216 Pci/g J 
100102 U-235/236 54 f 33 Pci/g J 
100102 U-238 1392 f 207 Pci/g 
100102 U-TOTAL 3064 f 436 ug/g 

J - - 
- 

J 

CJ - 

43.4% 

23 



Radiological Validation Qualifiers for OU4 - 11/25/92 

S M P L E  SUFFIX RADIONUCLIDE RESULTS 2-SIGUA mITS Q5 

100103 
100103 
100103 
100103 
100103 
100103 
100103 
100103 
100103 
100103 
100103 

PA-231 
PB-2 10 
RA-224 
RA-226 

’ RA-228 
TH-228 
TH-230 
TH-232 
U-23 4 
U-235/ 
U-238 

100103 U - TOTAL 

- *  2 4  



Radiological Validation Qualifiers f o r  OU4 - 11/25/92 

S M P L E  SUFFIX RADIONUCLIDE RESULTS 2-SIGHA UNITS Q5 

100104 AC-227 42 1 f 53 Pci/g - 
100104 PA-23 1 458 f 84 Pci/g 
100104 PB-210 1084 f 133 PCi/l3 
100104 RA-224 370 f 45 Pci/g 
100104 RA-226 1518 f 88 PCi/f3 
100104 RA-228 325 f 23 Pci/g 

100104 TH-230 53227 f 15986 PCi/l3 J 

100104 U-234 1317 f 189 Pci/g J 
100104 U-235/236 80 f 34 Pci/g J 

100104 U-TOTAL 2740 f 364 ug/g 

J - 
- - - 

100104 TH-228 < 429 PCi/€! DJ 

100104 TH-232 < 429 -. PCi/I3 DJ 

100104 U-238 1243 f 180 Pci/g CJ - 

4144 

a 



Radiological Validation Qualifiers for OU4 - 11/25/92 

SAnPLE SUFFIX RADIONUCLIDE RESULTS 2-SIGKA UNITS Q5 

100105 
100105 PA-231 < 137 Pci/g D J  

AC-227 412 f 54 Pci/g - 
100105 PB-2 10 2589 f 314 PCi/I3 
100105 RA-224 106 f 1 4  Pci/g 
100105 RA-226 3702 f 214 PCi/I3 
100105 RA-228 < 20 Pci/g 
100105 TH-228 996 f 523 Pci/g J 
100105 TH-230 63649 f 19413 Pci /g  
100105 TH-232 755 k 450 Pci/g 
100105 U-234 1052 - 158 PCi/f3 J 
100105 U-235/236 42 f 27 Pci/g J 
100105 U-238 994 f 152 Pci/g 
100105 U - TOTAL 1463 f 232 ug/g 

- 
- 
- 
D 

J 
J 

C J  - 



Radiological Validation Qualifiers for OU4 - 11/25/92 

SAHPLE SUFFIX RADIONUCLIDE RESULTS 2-SIGHA UNITS Q5 

100106 AC-227 443 f 57 Pc i /g  - 
100106 PA-23 1 564 f 73 Pci /g  
100106 PB-2 10 3553 f 502 Pc i /g  
100106 RA-224 137 f 17 Pc i /g  
100106 RA-226 4169 f 244 Pci /g  
100106 RA-228 117 f 20 Pci /g  
100106 TH-228 537 f 377 Pci /g  J 
100106 TH-230 61190 f 18206 Pci /g  J 
100106 TH-232 672 - - f 417 Pci /g  J 
100106 U-234 1843 f 278 Pci /g  J 
100106 U-235/236 158 f 46 Pc i /g  J 
100106 U-238 1951 f 260 Pci /g  
100106 U - TOTAL 1114 f 192 w i g  

J - 
- - - 

CJ - 

27 



Radiological Validation Qualifiers for OU4 - 11/25/92 

SMPLE SUFFIX RADIONUCLIDE RESULTS 2-SIGHA UNITS QS 

100107 AC-227 773 f 96 - 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 
100107 

100107 
100107 
100107 

-100107 ~ 

AC-227 
PA-231 
PA-231 
PB-210 
PB-2 10 
RA-224 
RA-224 
RA-226 
RA-226 
RA-228 
RA-228 
TH-228 
TH-228 
TH-230 
TH-230 
TH-232 
TH-232 
U-234 
U-234 
U-235/236 
U-235/236 
U-238 ~ ~ 

U-238 
U-TOTAL 
U-TOTAL 

622 f 79 
606 f 119 
931 f 139 
1942 f 236 
1899 232 
449 f 54 
411 f 50 
2240 f 131 
2003 - ,+ 117 
3 60 f 40 
338 f 38 

1339 f 655 
5685 1 ?r 18359 
68759 f 23126 
869 f 505 
58 1 ,+ 450 
1643 f 230 
1579 f 237 
94 f 44 
75 f 35 
1574- - 2  222 
1520 f 230 
4050 f 535 
3471 2 467 

< 556 

J 
J 
J 

J 

J 

J 

J 
DJ 
J 
J 
J 
J 
J 
J 
J 
J 
J 

~~ J 
J 

J 

- 
- 
- 

- 

0 



u =  

J =  

9 =  

, 

INORGANIC QUALIFIERS 

E =  

N =  

s .= 

w =  

x =  

Analy te  w a s  analyzed f o r  but n o t  d e t e c t e d .  

I n d i c a t e s  an e s t i m a t e d  v a l u e .  

Reported v a l u e  was o b t a i n e d  f rom a r e a d i n g  t h a t  w a s  l e s s  
than  t h e  Con t rac t  Requi red  D e t e c t i o n  L i m i t  (CRDL) but 
g r e a t e r  t h a n  o r  equal t o  the inst r r rment  De tec t ion  L M t  
(IDL) 

The r e p o r t e d  va lue  is e s t i m a t e d  because  of t h e  p r e s e n c e  of 
i n t e r f e r e n c e .  

Spiked sample recovery  n o t  w i t h i n  c o n t r o l  limits. 

The r e p o r t e d  value was d e t e r m i n e d  by t h e  Methoa of 
S tanda rd  Addi t ions .  

P o s t - d i g e s t i o n  sp ike  for Furnace  AA a n a l y s i s  in not out of 
c o n t r o l  limits (85-110$), w h i l e  sample aDSOrbanCe is less 
than 5 0 %  of s p i k e  absorbance .  

D e t e c t i o n  limit is h i g h e r  t h a n  normal due t o  s m u f e  matrix 
i n t e r f e r e n c e s .  

D u p i i c a t e  analysis n o t  w i t h i n  c o n t r o l  limits. 

Denotes t h a t  t h e  r e s u l t s  are unusable .  
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0.55 

4 
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.4.0 
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1350 
2280 
p800 
1750 
52800 
2780 
0.08 
1970 
7340 
101 
16.1 
3$m 
3.1 
3040 
306 
0.46 

4 J  
N 4 R  
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0.10 
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0.52 

4 J  
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44100 
6.5 
1420 
637 
0.55 

4 J  
N 4 R  
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4 J '  
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ORGANIC QUALIFIERS 

U 

J 

B 

E 

D 

F 

t 

R 

Indicates compound was analyzed for but not detected, 
sample quantitation limit must be corrected for dilution and 
for percent moisture. 

The 

Indicates an estimated value. This flaq is used either when 
estimaring a concentration for tentatively identified 
compounds were a 1 : l  response is assumea, or when the mass 
spectral data indicates the presence of a compound tbat 
meets the identification criteria but the result is less 
than the sample quantitation limit but greater than zero. 

This flag is used when the analyte is found i n  the 
associated blank as well as in the samule. It indicates 
possible/probable blank contamination ana warns the data 
user to take appropriate action. 

This flag identifies compounds whose concentrations exceed 
the calibration range for the GC/MS instrument for that 
specific analysis. 

This flag identifies all compounds identified in an 
analysis at a secondary dilution factor. 

Est-ted value due to a confirmed compound which is off- 
scale in both columns. 

9 

b flaq that FORMASTER 111 CLP software autcmatically 
b s e n s  to.inaicate thar the data was entered manually. 

Values outside oi concrrct required QC limits. 

Denotes that the resuits are unusable. 

37 
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CONSTRUCTION CONTRACTOR 0 

SILO 3 REMOVAL ACTION WORK SCOPE 

The method used to stabilize and contain the hopper section for 
demolition will incorporate a cable and chain suspension system along with 
expanded metal and polyurethane foam. 

A l / 4 "  cable will be used from each o'f the four corner legs down to a 
chain collar just above the rotary feeder valve. This will naturally hang in 
the same configuration as the side walls of the hopper walls. A horizontal 
cable will be connected between the legs, just under the main support steel . 
frame at the top o f  the hopper. An intermediate cable will be suspended from 
the mid-point of this horizontal cable down to the chain collar. This will be 
done on all four sides. 
the same configuration as the side wall of the hopper and attached on the 
inside of the cable suspension system with the use of tie wrap connectors. 
The expanded metal will have optimal three inch (3") hand holes cut in various 
location for access for foam application. Once the expanded metal panels have 
been installed, polyurethane foam will be applied to fill the void between the 
hopper side wall and the expanded metal/suspension system. 

Light gauge expanded metal sheeting will be cut to 

DEMOLITION OF ASSOCIATED PIPING;, 
ELECTRICAL AND STRUCTURAL STEEL 

The next step after the hopper section has been stabilized will be to 
demo1 ish all associated piping, electrical and structural surrounding the dust 
collector. 
silo, wrapped in plastic, lowered by a crane and loaded into white metal boxes 

NOTE: Primary means for cuttina will be done bv mechanical methods. 
Burning and weldinq may only be done if no other means are available and must 
be aDDrOVed by RUST Safety and applicable Dermittinq reauirements. 

REROVAL AND DEHOLITION OF THE DUST COLLECTOR HOUSING 

All components will be size reduced when practiced on top of the 

-at a-staging area on the ground. 

Once the remainder o f  the piping, electrical and structural is removed, then 
the dust collector will be detached from the top of the silo and hoisted down 
and placed into a temporary enclosure north of Silo 3 where it will be 
decontaminated, size reduced and loaded into white metal boxes. 

A specific hoisting and rigging plan will be developed for the removal 
o f  the dust collector from the silo into the temporary enclosure. 

All openings on the silo surface will be closed and sealed with gasketed 
steel plates and C-clamps. 
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